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I75M r;P5-^A(iii) .b"y(2-y^;t/-8 
-^yyyyM (2, 6-y'7x^7x/7b)7 
zt/S-^Adii) , by (2-y^-/w-8-^yyyy 

TO (2, 4, 6-blj7x-^7x/7b)7/l-i- 

'ta(iii) N by (2-y^;i/-8-^yyy5h) 
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ii) , by (2-^f;i/-8-^yijy7f) (2, 
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ii) , by (2-yf;i/-8-^yjy5f) (1— r 

7h5h) 7/1-5-^(111) , by ( 2-yf-/l/-8 

-^yyyyf) (2-t7h7h) t/ps-^-Mii 
i) . by (2, 4-yyf;H8-Jfy'jy7M 

(t;^-7x-^7x77M T^S-^Adll) . 
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7x-;k7x77f) r^S-^Adii) , by (2, 

4-y'yf;H8-^y | jy7M (y^-7x-^7 
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(3, 5-^'y^yxyy 
TO r^S-^Adii) , by (2, 4-^'y^-8 
-^yyy^b) (3, 5-^'-tert-y>;i/yxyy 
H r/p-s-^Adii) . by (2-y-f^-4-x^- 
/p-s-^yyyyb) (^y-?h>Yyb) 

^A(III) , by (2-*j-)V-A-* h^^-8-^f 

yyyyM (A7-7i-/i'7iy5h) 7;^-7 
a(iii) . by (2-y-f^-5-^ry-8-3vy 

JyY) {^JVb-ZW'yb) T)V$.—*7MU\) . 
10 by (2-y-f;i—6-byy;^ny-f;t/-8-^y 
yyyio (2-i-ybyb) r^s-^dii) 

[0050] ~<vm\ by (2-^^-8-^yy 
yyio r^s-^Adio -^-^y-b*y (2- 
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(in) -//-jj-^v-b'y (2, 4-^'yf-^-8-^ 
yyyyio r^s-^A(in) . by u-x^- 
2-yf-;i--8-^y >jyy h) r/i^S-^Adii) - 
20 ju-^y-by (4-x^-2-y^-8-#y 
yyyM r^S-^Adin , by (2-y^;i/-4 
-y b*i'*;vsy b) r^s-^Adii) -u-* 
^y-by (2-y^-4-y h^f^y yy^h) 
r^s-'yAdii) , by ( 5-^ry-2-y^- 
8-^yy yy b) r^S-^Adii) -/x-^y- 
by ( 5->-ry-2-yf-^-8-dfyy /yb) r 

^S^Adll) . by ( 2^7^-5- hy7/M- 
oyf-;l—8-^y y Jyb) T^S-^A(III) -p. 
-jf^y-b'y ( 2-y^- 5 - b 'jy/^nyf/i' 
30 -8-^yyyyb) r^s-^Adii) *f*-^rt 
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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain a 
driving voltage rise or lowering of luminance 
during element driving and appearance and 
growth of a current leakage and a non- luminous 
.^v part and provide an organic EL element with its 

WJv Av* high heat resistance and high luminance by 

having at least one or more organic compound 
I^Jf layers and at least one layer of these organic 

%. ^i>*i layers having a trriaryl amine polymer. 

fX O ' * ^~ f% SOLUTION: A particular organic compound is 
J* ¥ expressed by a formula, wherein Rl to R6 

Oj Ll respectively denote H, an alkyl group, alkoxy 

\ ( ^ group, a 3-phenyl group, a phenoxy group, 3- 

phenyl group, a phenoxy group, an aryl amino 
group, or diarylamino group. However, at least 
one of Rl to R6 is a 3-phenyl group, an aryl 
amino group, or di-aryl amino group. Since this 
compound is employed for a positive hole 
injection layer or a positive hole injection 
transport layer, thin-film property is good, and uniform light emission is made possible. 
High-temperature driving can be withstood, light is efficiently emitted at a low driving 
voltage or current, and rise of the driving voltage is small during continuous driving. 
Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the element which impresses an electric 
field to the laminated- structure thin film which consists of organic compounds, and emits 
light in detail about an organic electroluminescence (electroluminescence) element, still 



more detailed doria specific to a hole injection layer — it is using a reel amine polymer 
and is related with organic electroluminescence devices with a low driver voltage and 
stable drive, stable luminescence, high display quality, and high heat resistance. 
[0002] " 

[Description of the Prior Art] An organic EL device is an element which emits light using 
discharge (fluorescence and phosphorescence) of the light at the time of having the 
composition which sandwiched the thin film containing a fluorescence organic compound 
by the negative pole and the anode, making an exciton (exciton) generate by making an 
electron and an electron hole pour in and recombine with said thin film, and this exciton 
being deactivated. 

[0003]The feature of an organic EL device is that the high-intensity surface light about 
100-100,000 cds / m 2 is possible by the low voltage not more than 10V, and 
luminescence from blue to red is possible by choosing the kind of fluorescent substance. 
[0004] On the other hand, the problem of organic electroluminescence is that a 
luminescence life is short and preservation durability and reliability are low, and is as this 
cause, [0005](1) The physical change of an organic compound (uneven-ization of an 
interface arises by crystal domain growth etc., and it becomes a cause of degradation, 
short circuit, and dielectric breakdown of the electric charge pouring ability of an 
element.) If especially a with a molecular weight of 500 or less low molecular weight 
compound is used, an appearance and growth of a crystal grain will take place, and 
membranous will fall remarkably. Even if ruined, an appearance and growth of a 
remarkable crystal grain take place, decline in luminous efficiency and leak of current are 
caused, and it stops emitting light. It also becomes a cause of the dark spot which is a 
partial nonluminescent part. 

[0006] (2) Oxidation and exfoliation of the negative pole (in order to make pouring of an 
electron easy, Na-K-Li-Mg-Ca-aluminum etc. have been used as small metal of a work 
function, but these metal does not react to the moisture in the atmosphere, or oxygen, or it 
stops being able to take place and carry out electric charge pouring of the exfoliation of 
an organic layer and the negative pole) When membranes are formed in a spin coat etc. 
especially using a high molecular compound etc., the residual solvent and moisture, and 
decomposition product at the time of membrane formation promote oxidation reaction of 
an electrode, exfoliation of an electrode takes place, and a partial nonluminescent part is 
produced. 

[0007] (3) Luminous efficiency is low and there is much calorific value. 
(Since current is sent in an organic compound, an organic compound must be placed 
under high field intensity, and generation of heat is not escaped.) Degradation and 
destruction of an element take place by melting, crystallization, the pyrolysis, etc. of an 
organic compound for the heat. 

[0008] (4) Photochemical change, electrochemical change, etc. of an organic compound 
layer (an organic matter deteriorates by sending current through an organic matter, 
defects, such as a current trap and an exciton trap, are produced, and element 
deterioration, such as a rise of driver voltage and a fall of luminosity, happens.) are 
mentioned. 

[0009]Although used under various environment in the light-emitting device of practical 
use, especially, in a hot environment, the rearrangement of organic molecules, such as 
movement, diffusion, etc. of crystallization and the organic matter which is a physical 



change of an organic compound, is started, and deterioration of display quality and 
destruction of an element are caused. 

[0010]The anode and the negative pole interface which are interfaces of organic materials 
and an inorganic material, especially an anode interface have big influence on 
membranous [ of the organic layer at the time of membrane formation ], and produce the 
fault of an organic layer not being unevenly formed on the anode depending on a state, or 
being unable to form a good interface. 

[0011]For this reason, using materials, such as phthalocyanine, polyphenylene vinylene, a 
polythiophene vacuum evaporation film, and an amine polymer, for the anode interface 
of an organic electroluminescence light emitting device conventionally is reported. 
However, when phthalocyanine (a U.S. Pat. No. 4720432 specification or JP,63- 
295695,A) is used, the phthalocyanine itself by micro crystallite nature. In an initial state, 
in order to promote crystallization of the material carried upwards, even when it is good, 
it becomes a dark spot and causes, such as emission unevenness, in the long run, and is 
not desirable. In order that ionic impurities, such as a leaving group at the time of 
involving in the impurity in the air, such as moisture, or changing from a precursor, in 
order to use the wet process of a spin coat etc., may mix, polyphenylene vinylene has 
quick oxidation of an electrode and causes a remarkable rise of brightness degradation or 
driver voltage. 

[00 12] A polythiophene vacuum evaporation film has a degree of polymerization of a 
polythiophene, and large ********** at the time of vacuum evaporation, It is difficult 
that the reproducibility of good element production is low, and to thicken thickness, since 
the polythiophene itself has optical absorption in the light range, and the fault of fully 
being unable to reform the surface state of ITO arises. Although dendrimer material 
(JP,4-308688,A), tetramine material (U.S. Pat. No. 439627 specification), triamine 
material (JP,8-193191,A), etc. are reported as an amine system polymer, In sufficient 
heat resistance, especially a high-temperature-preservation state, the homogeneity and the 
stability of the film on the anode are not obtained. 
[0013] 

[Problem(s) to be Solved by the Invention]Especially the purpose of this invention is to 
provide an organic EL device with the various luminescent color with high reliability and 
luminous efficiency using light and an electronic functional material with little a physical 
change, photochemical change, and electrochemical change. 

[0014]The organic thin film which formed the compound with high amorphous nature 
and high affinity with the anode with vacuum deposition is used, The drive voltage rise at 
the time of the drive of an element, the fall of luminosity, leak of current, and an 
appearance and growth of a partial nonluminescent part are suppressed, and the fall of 
luminosity is providing a high-intensity organic EL device highly [ it is small and / 
reliability, such as high heat resistance, ]. 

[0015]In the organic EL device using a multilayer film, it is giving the optimal work 
function for a positive electrode or the organic materials to combine, and providing a 
heat-resistant high organic EL device. 
[0016] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following 
the(l)-(4). 

(1) An organic EL device containing a compound which has an organic compound layer 



of at least one or more layers and by which at least one layer of this organic layer is 
expressed with following formula (I). 
[0017] 
[Formula 2] 

Sxja AO-* 

R 6 R 4 

[0018](Ri, R 2 , R3, R4, R5, and R 6 express a hydrogen atom, an alkyl group, an alkoxy 
group, 3-phenyl group, a phenoxy group, an arylamino group, or a diaryl amino group 
among formula (I), respectively.) However, at least one of Ri, R 2 , R3, R4, R5, and the R6 
is 3-phenyl group, an arylamino group, or a diaryl amino group. 

(2) An organic EL device which has a hole-injection transporting bed and a luminous 
layer at least and with which said hole-injection transporting bed contains a compound of 
the above (1) as said organic compound layer. 

(3) An organic EL device which has a hole injection layer and a luminous layer and with 
which said hole injection layer contains a compound of the above (1) as said organic 
compound layer. 

(4) One organic EL device of above-mentioned (1) - (3) with which a luminous layer 
contains a hole-injection transportability compound and an electron injection 
transportability compound. 

[0019] 

[Function] Since the organic EL device of this invention uses for an electron hole (hole) 
pouring layer or a hole pouring transporting bed the compound expressed with the above- 
mentioned formula (I), filminess becomes good, it is uniform and uniform luminescence 
is possible for it. It will be stable under the atmosphere for one year or more, and 
crystallization will not be caused, in order to optimize hole injection efficiency — doria 
specific to molecular structure — it has a reel amine polymer It can be equal also to an 
elevated-temperature drive, and light is efficiently emitted by low driver voltage and low 
driving current. The organic EL device of this invention has the small rise of driver 
voltage at the time of a continuation drive. The luminescence maximum wavelength of 
the EL element of this invention is about 400-700 nm. 
[0020] 

[Embodiment of the Invention] The organic EL device of this invention contains the 
compound which has an organic compound layer and in which the organic compound 
layer of at least one layer has a skeleton expressed with the above-mentioned formula (I). 
[0021]Explanation of the above-mentioned formula (I) will express Ri, R 2 , R3, R4, R5 and 
R6, **, a hydrogen atom, an alkyl group, an alkoxy group, 3-phenyl group, a phenoxy 
group, an arylamino group, or a diaryl amino group. Although Ri, R 3 , R5, R 2 , R4, and R6 
are the same respectively, they may usually differ. As an alkyl group, the alkyl group 



which has a straight chain of the carbon numbers 1-6 or branching is usually mentioned. 
As an alkoxy group, the thing of the carbon numbers 1-6 of an alkyl part is preferred, 
and, specifically, a methoxy group, an ethoxy basis, t-butoxy group, etc. are mentioned. 
The phenyl group may have a substituent and the alkoxy group of the carbon numbers 1- 
6, such as an alkyl group of the carbon numbers 1-6, such as a methyl group, an ethyl 
group, a propyl group, and a butyl group, a methoxy group, and an ethoxy basis, a 
phenoxy group, etc. are mentioned as such a substituent. As for these substituents, it is 
preferred to have a substituent at least in 3- of a mother skeleton. As an arylamino group 
or a diaryl amino group, [0022] 
[Formula 3] 

— N< — N — Ar1 — N< 

[0023]************. The above-mentioned Ari and Ar 2 , respectively A phenyl group, a 
biphenyl (o, m, p) group or alpha, beta-naphthyl group, An anthryl group, a phenan tolyl 
group, a pyrenyl group, or a peri RENIRU group is expressed, and these may be replaced 
by the alkyl group, the aryl group, the alkoxy group, the amino group, or benzoyl of the 
carbon numbers 1-3. R 7 is an alkyl group of the carbon numbers 1-5. 
[0024]As an aryl group which a methyl group, an ethyl group, a propyl group, etc. are 
mentioned, and replaces Ari and Ar 2 as an alkyl group of the carbon numbers 1-3 which 
replace Ari and Ar 2 , it may be a thing of a monocycle or many rings, and the thing of the 
total carbon numbers 6-20 is preferred. A phenyl group, a naphthyl group, an anthryl 
group, a phenan tolyl group, a pyrenyl group, etc. are mentioned, and, specifically, 
especially a phenyl group is preferred. These aryl groups may be replaced further and an 
alkyl group, an aryl group, an alkoxy group, an ARIROKISHIRU group, etc. are 
mentioned as such a substituent. As an alkoxy group which replaces Ari and Ar 2 , the 
thing of the carbon numbers 1-6 of an alkyl part is preferred, and, specifically, a methoxy 
group, an ethoxy basis, t-butoxy group, etc. are mentioned. These may be replaced 
further. As an amino group which replaces Ari and Ar 2 , Although it may have a 
substituent also with unsubstituted, as what has a substituent, A diaiyl amino group, an 
alkyl arylamino group, a diaryl amino group, etc. with above Ari, such as a 
dimethylamino group, a diethylamino group, a diphenylamino group, a phenylbiphenyl 
amino group, and a bis(biphenyl)amino group, Ar 2 , R 7 , etc. are mentioned. Benzoyl may 
have a substituent and the thing quoted by the aryl group and the same thing are 
mentioned as such a substituent. 

[0025]Especially 2-6, and also at least one 3-6 in these Ri - R 6 need to be 3 phenyl 
groups, an arylamino group, and/or a diaryl amino group. 

[0026]The desirable example of the above-mentioned formula (I) is shown below. 

[0027] 
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[Table 2] 
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H3 



i[: ° m mmit ri w&& R2 iftfi Ra am© R4 mm± r 5 em© r 6 

No. 

24 3 Q» 3 Q>- 3 H 3 C- 3 O" 3 H 3 C_ 3 O" 

25 3 Q- 3 Q- 3 3 <Q~ 3 H 3 C- 3 

26 3 ^ 3 ^ 3 P^3p^3p^3^ 



HgC H 3 C HgC 

Q Q Q 

28 3 >- H- 3 _V H- 3 N- H- 

d d 



Q Q Q 

29 3 ~V H- 3 N- H- 3 N- H- 

0 0 0 

H 3 C H 3 C H 3 C 

Q Q Q 

30 3 N- H- 3 N— H— 3 N- H- 

H 3 C-^ H 3 C-^ H 3 C-Q 

[0030] 
[Table 4] 



H4 

{t j° o ^amfe ri mmz r 2 w&& rs emft R4 ems Rs erne r 6 



/=\ 

H- 


H- 


/=\ 

Q 

3 N- 


H- 


M 

3 N- 


H 3 c -Q 

H 3 C-^ 


1- H- 


3 N- 

h 3 chQ 


H- 




H 3 C. 

M 

N- 

H 3 C 


H- 


H3c h 

3 N- 

h s ct 


H- 


M 
H 3 cr 


/=\ 

Q 


H- 


H- 


H— 


H- 


Q 

<f 


H- 


/=\ 

Q 

V 


H- 


H- 


Q 


Q 


H — 


H- 


H- 


Q 


Q 

4 N- 

Q 


Q 

4 N- 

o 


Q 

4 N- 

Q 


H- 


6 


Q 

4 N- 

Q 


Q 

4 N- 

d 


Q 

4 N- 

Q 


Q 
Q 



[0032] 
[Table 6] 
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[0033]The compound of this invention can be provided by condensing the aromatic 
amine of halogenated aromatics, the 1st class, or the 2nd class by an Ullmann reaction. 
An iodination aryl compound, and arylamino or a diaryl amino compound is preferably 
compoundable by condensing by an Ullmann reaction especially. 
[0034]The compound of this invention can be identified with a mass analysis and 



infrared-absorption-spectrum (IR) l H nuclear magnetic resonance spectrum (NMR) etc. 
[0035]The compound of these this inventions has about 640 to 2000 molecular weight, It 
has a high-melting point of not less than 190-300 **, and the high glass transition 
temperature of 80-200 ** is shown, with the usual vacuum deposition etc., it is 
transparent, beyond a room temperature forms a stable amorphous state, it is obtained as 
a smooth and good film, and, moreover, it is maintained over a long period of time. The 
melting point is not shown but some compounds of this invention present an amorphous 
state also in an elevated temperature. Therefore, it can thin-film-ize by itself, without 
using binder resin. 

[0036]The EL element of this invention has an organic compound layer of at least one 
layer, and the organic compound layer of at least one layer contains the compound of this 
invention. The example of composition of the organic EL device of this invention is 
shown in drawing 1 . The organic EL device shown in the figure has the anode 3, a hole 
injection and a transporting bed 4, the luminous layer 5, the electron injection 
transporting bed 6, and the negative pole 7 one by one, Furthermore, it becomes an 
organic electroluminescence color display by laminating and forming the light filter 8, 
the fluorescence conversion filter 9, said organic EL device, the sealing layer 10, and the 
covering 1 1 one by one on the glass substrate 2. 

[0037]A luminous layer has an electron hole (hole) and electronic pouring functions, 
those transportation functions, and the function to make the recombination of an electron 
hole and an electron generate an exciton. A hole-injection transporting bed has a function 
which bars the function which makes pouring of the electron hole from the anode easy, 
the function to convey an electron hole stably, and transportation of an electron, and an 
electron injection transporting bed has a function which bars the function which makes 
pouring of the electron from the negative pole easy, the function to convey an electron 
stably, and transportation of an electron hole. 

these layers increase - shut up the electron hole and electron which are poured in to a 
luminous layer - carry out, a recombination area is made to optimize and luminous 
efficiency is improved. 

An electron injection transporting bed and a hole-injection transporting bed are provided 
if needed in consideration of the high level of each function of the electron injection of 
the compound used for a luminous layer, electron transportation, a hole injection, and 
electron hole transportation. For example, when the hole-injection transportation function 
or electron injection transportation function of the compound used for a luminous layer is 
high, a luminous layer can have composition which serves both as a hole-injection 
transporting bed or an electron injection transporting bed, without providing a hole- 
injection transporting bed or an electron injection transporting bed. It is necessary to 
provide neither a hole-injection transporting bed nor an electron injection transporting 
bed depending on the case. A hole-injection transporting bed and an electron injection 
transporting bed may be separately provided in a layer with a pouring function, and a 
layer with a transportation function in each. 

[0038]By what thickness is controlled for taking into consideration the carrier mobility 
and carrier densities (decided by ionization potential and electron affinity) to combine, 
such as a luminous layer, an electron injection transporting bed, and a hole-injection 
transporting bed. It is possible to set up a recombination area and a luminous region 
freely, and design of the luminescent color, control of the light emitting luminance and 



the emission spectrum by the cross protection of two electrodes, and control of the spatial 
distribution of luminescence are enabled. 

[0039]The case where the compound of this invention is used for a hole-injection 
transporting bed is explained. What is necessary is to vapor-deposit the compound of this 
invention, or to make it distribute in a resin binder, to coat a hole-injection transporting 
bed, and just to form it. If it vapor-deposits especially, good amorphous films will be 
obtained. 

[0040]What is necessary is just to choose suitably the fluorescence substance used for a 
luminous layer from one or more sorts of the fluorescence substance used together with 
the compound of this invention in the luminous layer which what is necessary is just to 
have chosen from what has the fluorescence of long wavelength more, and was described 
above, when using the compound of this invention for a hole-injection transporting bed. 
In such a case, the compound of this invention can be used also for a luminous layer. 
[0041]The hole-injection transported material more than a kind may be combined with a 
hole-injection transporting bed. As for especially a desirable thing, it is preferred to 
laminate the hole-injection transported material to combine with a hole injection layer 
and an electron hole transporting bed on ITO at the small order of ionization potential, for 
example, and its filminess is good in the ITO surface, It is preferred to use the hole- 
injection material which can form a uniform thin film also on the ITO surface which has 
variation in hydrophilic nature. Since vacuum evaporation can be used when element- 
izing, an about 1-10-nm thin film can also be made pinhole[ homogeneity and ]-free. 
Decline in efficiency can be prevented by adjusting thickness, a refractive index, etc. 
using the interference light effects, such as the luminescent color, light emitting 
luminance, spatial distribution of luminescence. 

[0042]It is preferred to use the compound currently indicated by JP,63-295695,A, JP,5- 
234681, A, JP,8-48656,A, etc. for the electron hole transporting bed which faces a 
luminous layer. 

[0043]Although the compound of this invention can also be used, the compound of this 
invention has a phenylenediamine skeleton, and its donor nature is dramatically strong 
and it tends to consider an interaction to which fluorescence intensity, such as exciplex, 
falls as a luminescent material. Therefore, there are evils, such as decline in luminous 
efficiency and a color purity fall by broadcloth-izing of an emission spectrum, and it is 
not desirable. However, when a luminescent material without an interaction is used, it can 
use as a hole (electron hole) transported material. 

[0044]Alfhough it is applicable to either a hole injection layer, an electron hole 
transporting bed a luminous layer or a hole-injection transporting bed, since the 
compound of this invention has good hole-injection nature, it is preferred to use for a hole 
injection layer or a hole-injection transporting bed. The compound of this invention can 
be used for a hole injection layer, and luminous efficiency can be highly maintained by 
providing an electron hole transporting bed with few interactions, such as TPD. 
[0045]A luminous layer may be made to contain a fluorescent substance in this invention. 
At least one sort chosen from compounds, such as a compound which is indicated by 
JP,63-264692,A, for example, Quinacridone, rubrene, and styryl system coloring matter, 
as such a fluorescence substance, for example is mentioned, quinoline derivatives, such 
as metal complex coloring matter which makes a ligand eight quinolinols, such as tris(8- 
quinolinolato) aluminum, thru/or the derivative of those, tetraphenylbutadiene, 



anthracene, perylene, coronene, and 12-phtalo peri — non, a derivative etc. are mentioned. 
The phenyl anthracene derivative of Japanese Patent Application No. No. 1 10569 [ six to 
], the tetra aryl ethene derivative of Japanese Patent Application No. No. 1 14456 [ six to 
], etc. are mentioned. 

[0046]It is preferred to use it combining the host substance which can emit light by itself, 
and the use as a dopant is preferred. 

[0047]As a host substance, a quinolinolato complex is preferred and the aluminium 
complex which makes an eight quinolinol thru/or its derivative a ligand further is 
preferred. As such an aluminium complex, what is indicated by JP,63-264692,A, JP,3- 
255190,A, JP,5-70733,A, JP,5-258859,A, JP,6-215874,A, etc. can be mentioned. 
[0048]First specifically Tris(8-quinolinolato) aluminum, bis(8-quinolinolato)magnesium, 
Bis(benzo {f}-8-quinolinolato)zinc, bis(2-methyl-8-quinolinolato)aluminumoxide, 
Tris(8-quinolinolato) indium, tris(5-methyl-8-quinolinolato) aluminum, 8- 
quinolinolatolithium, tris(5-chloro-8-quinolinolato) gallium, There are bis(5-chloro-8- 
quinolinolato)calcium, 5,7-dichloro 8-quinolinolatoaluminum, tris(5,7-dibromo-8- 
hydroxyquinolinolato) aluminum, poly [zinc (II)-bis(8-hydroxy-5-kino 
RINIRU)methane], etc. 

[0049]May be other ligands an aluminium complex which it has besides an eight 
quinolinol thru/or its derivative, and as such a thing, Bis(2-methyl-8- 
quinolinolato)(phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato)(alt. crezolate) 
aluminum (III), Bis(2-methyl-8-quinolinolate)(metha-crezolate)aluminum (III), Bis(2- 
methyl-8-quinolinolate)(para-crezolate)aluminum(III) , Bis(2-methyl-8- 
quinolinolato)(ortho-phenylphenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato)(meta-phenylphenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato)(para-phenylphenolate) aluminum (III), Bis(2-methyl-8-quinolinolato)(2,3- 
dimethylphenolate) aluminum (III), Bis(2-methyl-8-quinolinolato)(2,6-dimethyl 
phenolate) aluminum (III) and bis(2-methyl-8-quinolinolato)(3,4-dimethyl phenolate) 
aluminum (III), Bis(2-methyl-8-quinolinolato)(3,5-dimethyl phenolate) aluminum (III), 
Bis(2-methyl-8-quinolinolato)(3,5-di-tert-butyl phenolate) aluminum (III), Bis(2-methyl- 
8-quinolinolato)(2,6-diphenyl phenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato)(2,4,6-triphenyl phenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato)(2,3,6-trimethyl phenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato)(2,3,5,6-tetramethyl phenolate) aluininum (III), Bis(2-methyl-8- 
quinolinolato)(l-NAFUTORATO) aluminum (III), Bis(2-methyl-8-quinolinolato)(2- 
NAFUTORATO) aluminum (III), Bis(2,4-dimethyl- 8-quinolinolato)(ortho- 
phenylphenolate) aluminum (III) and bis(2,4-dimethyl- 8-quinolinolato)(para- 
phenylphenolate) aluminum (III), Bis(2,4-dimethyl- 8-quinolinolato)(meta- 
phenylphenolate) aluminum (III), Bis(2,4-dimethyl- 8-quinolinolato)(3,5-dimethyl 
phenolate) aluminum (III), Bis(2,4-dimethyl- 8-quinolinolato)(3,5-di-tert-butyl 
phenolate) aluminum (III), Bis(2-methyl-4-ethyl-8-quinolinolato)(****- crezolate) 
aluminum (III), Bis(2-methyl-4-methoxy-8-quinolinolato)(para-phenylphenolate) 
aluminum (III), There are bis(2-methyl-5-cyano 8-quinolinolato)(alt. crezolate) 
aluminum (III), bis(2-methyl-6-trifluoromethyl 8-quinolinolato)(2-NAFUTORATO) 
aluminum (III), etc. 

[0050]in addition, bis(2-methyl-8-quinolinolato)aluminum (III) -mu-oxo bis(2-methyl-8- 
quinolinolato)aluminum (III). bis(2,4-dimethyl- 8-quinolinolato)aluminum (III) -mu-oxo 



bis(2,4-dimethyl- 8-quinolinolato)aluminum (EI). bis(4-ethyl-2-methyl-8- 
quinolinolato)aluminum (III) -mu-oxo bis(4-ethyl-2-methyl-8-quinolinolato)aluminum 
(III). bis(2-methyl-4-methoxy quinolinolato)aluminum (III) -mu-oxo bis(2-methyl-4- 
methoxy quinolinolato)aluminum (III). bis(5-cyano 2-methyl-8-quinolinolato)aluminum 
(III) -mu-oxo bis(5-cyano 2-methyl-8-quinolinolato)aluminum (III). bis(2-methyl-5- 
trifluoromethyl 8-quinolinolato)aluminum (III) - it may be -mu-oxo bis(2-methyl-5- 
trifluoromethyl 8-quinolinolato)aluminum (EI) etc. 

[0051] As other host substances, the phenyl anthracene derivative of a Japanese Patent 
Application No. [ No. 1 10569 / six to ] statement, the tetra aryl ethene derivative of a 
Japanese Patent Application No. [ No. 1 14456 / six to ] statement, etc. are preferred. 
[0052]As a luminous layer, it shall combine with the above-mentioned host substance, 
and also it is also preferred to consider it as the mixed layer of the hole-injection 
transportability compound more than a kind and at least one or more sorts of electron 
injection transportability compounds at least, and it is preferred to make a dopant contain 
in this mixed layer. As for the content of the compound in such a mixed layer, it is 
preferred to consider it as further 0.1 - 15wt% 0.01 - 20wt%. When the content of a 
compound influences carrier transport mostly (more than lwt%), it is good also 
considering said dopant as a mixed layer material. The luminous wavelength 
characteristic of a host substance can be changed by using it combining a host substance, 
and while luminescence which shifted to long wavelength is attained, the luminous 
efficiency and stability of an element improve. 

[0053]In a mixed layer, since the hopping conduction path of a career is made, each 
career moves very sexually in the inside of a superior substance and reverse polar career 
pouring becomes difficult to take place, an organic compound becomes difficult to 
receive a damage and there is an advantage that an element life is extended, but. While 
being able to change the luminous wavelength characteristic which the mixed layer itself 
has by making such a mixed layer contain the above-mentioned dopant and being able to 
make a luminous wavelength shift to long wavelength, luminescence intensity is raised 
and the stability of an element improves. 

[0054]What is necessary is just to choose respectively the hole-injection transportability 
compound and electron injection transportability compound which are used for a mixed 
layer from the compound for the after-mentioned hole-injection transporting beds, and 
the compound for electron injection transporting beds. Especially, as an electron injection 
transportability compound, it is preferred to use a quinoline derivative, the metal complex 
which makes an eight quinolinol thru/or its derivative a ligand further, especially tris(8- 
quinolinolato) aluminum (A1Q3). It is also preferred to use the above-mentioned phenyl 
anthracene derivative and a tetraarylamine derivative. 

[0055]It is still more preferred to use the amine derivative which had strong fluorescence 
as a compound for hole-injection transporting beds, for example, the tetraphenyl diamine 
derivative which is the above-mentioned hole transporting materials, and a styryl amine 
derivative and an amine derivative with an aromatic condensed ring. 
[0056]Although the mixture ratio is determined by taking into consideration each carrier 
mobility and carrier concentration, Generally, it is preferred to make it 1 / 99 - 99/1, 
further 10 / 90 - 90/10, and the weight ratio of a compound which has the compound / 
electron injection transportation function of a hole-injection transportability compound 
become about 20 / 80 to 80/20 especially. 



[0057]It is preferred that less than the thickness of an organic compound layer carries out 
from the thickness equivalent to one layer of molecular layers, as for the thickness of a 
mixed layer, it is preferred to specifically be referred to as 1-85 nm, and it is preferred to 
be especially referred to as 5-50 nm further 5-60 nm. 

[0058]Although the vapor codeposition evaporated from a different deposition source as 
a formation method of a mixed layer is preferred, when steam pressure (evaporating 
temperature) is comparable or very near, it can be made to be able to mix within the same 
vacuum evaporation board beforehand, and can also vapor-deposit. Although it is more 
desirable for compounds to mix the mixed layer uniformly, depending on the case, a 
compound may exist in island shape. Generally, a luminous layer forms a luminous layer 
in predetermined thickness by vapor-depositing an organic fluorescent substance, or 
making it distribute in a resin binder, and coating. 

[0059]An electron injection transporting bed may be provided in this invention. 
Quinoline derivatives, such as an organometallic complex which makes a ligand the 
derivative of eight-quinolinol-less ****, such as tris(8-quinolinolato) aluminum (A1Q3), 
at an electron injection transporting bed, An oxadiazole derivative, a perylene derivative, 
a pyridine derivative, a pyrimidine derivative, a quinoxaline derivative, a diphenyl 
quinone derivative, a nitration fluorene derivative, etc. can be used. An electron injection 
transporting bed may serve as a luminous layer, and, in such a case, it is preferred to use 
tris(8-quinolinolato) aluminum etc. Formation of an electron injection transporting bed 
should just be based on vacuum evaporation etc. like a luminous layer. 
[0060]When using the compound of this invention for a luminous layer, to a hole- 
injection transporting bed and an electron injection transporting bed. The various organic 
compounds indicated to the various organic compounds used for the usual organic EL 
device, for example, JP,63-295695,A, JP,2-191694,A, JP,3-792,A, etc. can be used. To a 
hole-injection transporting bed, for example, the third class of aromatic amine, a 
hydrazone derivative, Can use a carbazole derivative, a triazole derivative, an imidazole 
derivative, indole derivatives, etc., and to an electron injection transporting bed. An 
organometallic complex derivative, an oxadiazole derivative, a pyridine derivative, a 
pyrimidine derivative, a quinoline derivative and quinoxaline derivatives, such as 
aluminum quinolinol, a diphenyl quinone derivative, a perylene derivative, a fluorene 
derivative, etc. can be used. 

[0061]Especially although the thickness of a luminous layer, the thickness of a hole- 
injection transporting bed, and the thickness in particular of an electron injection 
transporting bed are not limited but it changes also with designs and formation methods 
of a recombination area and a luminous region, it is usually preferred to be referred to as 
10-200 nm about 5-500 nm. 

[0062]What is necessary is just to make them into comparable as the thickness of a 
luminous layer or 1 / about 10 to 10 times, although the thickness of a hole-injection 
transporting bed and the thickness of an electron injection transporting bed are based on 
the design of a recombination-radiation field. 

[0063]As for a pouring layer, when dividing the pouring layer and transporting bed of an 
electron or an electron hole, it is preferred that 1 nm or more and a transporting bed set to 
not less than 20 nm. 

[0064]The maximum of the thickness of the pouring layer at this time and a transporting 
bed is [ in a pouring layer ] usually about 500 nm at about 100 nm and a transporting bed. 



It is also the same as when providing two layers of pouring transporting beds about such 
thickness. 

[0065]By what thickness is controlled for taking into consideration the carrier mobility 
and carrier density (decided by ionization potential and electron affinity) of the luminous 
layer and electron injection transporting bed to combine, or a hole-injection transporting 
bed. It is possible to **** a recombination area and a luminous region freely, and design 
of the luminescent color, control of the light emitting luminance and the emission 
spectrum by the cross protection of two electrodes, and control of the spatial distribution 
of luminescence are enabled. 

[0066]It is preferred to use the alloy which contains a small material of a work function, 
for example, Li, Na, K, Mg, aluminum, Ag, In(s), or these one or more sorts in the 
negative pole. As for the negative pole, it is preferred that a crystal grain is fine, and it is 
preferred especially that it is an amorphous state. As for the thickness of the negative 
pole, it is preferred to be referred to as about 10-1000 nm. 

[0067]Closure effect-ization improves aluminum and a fluorine system compound by 
vacuum evaporation and carrying out weld slag at the end of electrode formation. 
[0068]In order to cany out surface light of the EL element, the thing with at least one 
transparent electrode for which the material and thickness of the anode are determined 
that the transmissivity of luminescent light will be not less than 80% preferably since the 
material of the negative pole has restriction as it was, and it carries out, needs to be 
translucent and being described above is preferred. Specifically, it is preferred to, use 
ITO (tin dope indium oxide), IZO (zinc dope indium oxide), SnC>2, nickel, Au, Pt, Pd, 
polypyrrole, etc. for the anode for example. As for the thickness of the anode, it is 
preferred to be referred to as about 10-500 nm. In order to improve the reliability of an 
element, it is required for driver voltage to be low, but ITO of 10-30ohms / ** (80-300 
nm in thickness) is mentioned as a desirable thing. Actually, the cross protection by 
reflection by an ITO interface should just design the thickness and the optical constant of 
ITO satisfy optical high extraction efficiency and high color purity. 
[0069]In a large device like a display, since resistance of ITO becomes large, wiring of 
aluminum etc. may be carried out. 

[0070]Although there is no restriction in particular in a substrate material, in order to take 
out luminescent light from the substrate side, in the example of a graphic display, the 
transparence thru/or translucent material of glass, resin, etc. is used. A color filter film, 
and fluorescence conversion filter membrane and a dielectric reflecting film may be used 
for a substrate, or the substrate itself may be colored, and the luminescent color may be 
controlled. [0071] When using an opaque material for a substrate, built-up sequence 
shown in drawing..!.. may be made reverse. 

[0072]What is necessary is for it to be good for it, if the light filter used with the liquid 
crystal display etc. is used for a color filter film, but to adjust the characteristic of a light 
filter according to the light in which organic electroluminescence emits light, and just to 
optimize extraction efficiency and color purity. 

[0073]If the light filter which can cut the outdoor daylight of short wavelength in which 
an EL element material and a fluorescence conversion layer carry out optical absorption 
is used, the contrast of the lightfastness and a display of an element will also improve. 
[0074]It is good as for instead of a light filter using an optical thin film like a dielectric 
multilayer. 



[0075]Next, the manufacturing method of the EL element of this invention is explained. 
[0076]As for the negative pole and the anode, it is preferred to form with vapor phase 
growth, such as vacuum deposition and a sputtering technique. 

[0077]It is preferred to use a vacuum deposition method for formation of a hole-injection 
transporting bed, a luminous layer, and an electron injection transporting bed, since a 
homogeneous thin film can be formed. When a vacuum deposition method is used, a 
homogeneous thin film of 0.1 micrometer or less is obtained for an amorphous state or a 
crystal grain diameter. If the ciystal grain diameter is over 0.1 micrometer, it will become 
uneven luminescence, driver voltage of an element must be made high, and the injection 
efficiency of an electric charge will also fall remarkably. 

[0078]As for an evaporation rate, although the conditions in particular of vacuum 
deposition are not limited, it is considered as the degree of vacuum below 10" 5 Torr, and it 
is preferred to carry out in about 0.01-lnm/[ sec and ]. It is preferred to form each class 
continuously in a vacuum. Since it can prevent an impurity sticking to the interface of 
each class if it forms continuously in a vacuum, a high characteristic is acquired. Driver 
voltage of an element can be made low or growth and generating of a dark spot can be 
suppressed. 

[0079]When using a vacuum deposition method for formation of these each class and 
making one layer contain two or more compounds, it is preferred to carry out temperature 
control of each boat into which the compound was put individually, and to carry out 
vapor codeposition. 

[0080]although the EL element of this invention is usually used as a direct-current drive 
type EL element — an alternating current drive — or a pulse drive can also be carried out. 
Impressed electromotive force is usually made into about 2-20V. 
[0081] 

[Example] Hereafter, the concrete example of this invention is shown and this invention is 
explained still in detail. 

[0082]The example 1> 4 of < composition, 4', 4" - Tris [-N-(3-biphenyl) N - 
phenylamino] Composition of a triphenylamine (HIM21: illustration compound No. 1) 
[0083]It is 4,4',4" to a 200-ml reaction vessel. - A 28.5 g triiodotriphenylamine and N - 
(m- biphenyl)- 4.3 g, the potassium carbonate 43g, and 50 ml of decalins are added for 57 
g of aniline, and activity copper powder, It heated at the temperature of 220 ** of the oil 
bath among Ar atmosphere for 24 hours. 200 ml of toluene was added after ending 
reaction, it filtered, the insoluble matter was removed, filtrate was washed with water, 
and it dried with sodium sulfate. A solvent is distilled out of this filtrate after desiccation, 
silica gel column refining (developing solvent n - hexane / toluene mixed solvent) of the 
residue is carried out 4 times, recrystallization is repeated from hexane / toluene mixed 
solvent, and ethyl acetate, and they are after vacuum drying, 4 and 4, and 4". - Tris [-N— 
(3-biphenyl) N - phenylamino] 15 g of triphenylamines were obtained. 
[0084]Among these, sublimation refining of the 2 g was carried out, and the vitrified 
transparent solid 1.8g was obtained. 
[0085] 

Mass analysis: m/e 974 (M + ), 975 (M+l + ) 

Infrared absorption spectrum: It is shown in drawing 2 . 

'H-NMR spectrum : it is shown in drawing 3 . 

Differential scanning calorimetry (DSC) : Melting point 89 ** 218 ** glass transition 



temperature (DSC)[0086]The example 2> 4 of < composition, 4', 4" - Tris [-N,N - bis(3- 
biphenyl)amino] Triphenylamine (illustration compound No. HIM22:.) It is 4,4',4" to the 
reaction vessel of 200 ml of composition of 19). - 2.3 g, the potassium carbonate 27g, and 
50 ml of decalins are added for an 18.5 g triiodotriphenylamine, 47 g of bis(m- 
biphenyl)amine, and activity copper powder, It heated at the temperature of 220 ** of the 
oil bath among Ar atmosphere for 48 hours. 200 ml of toluene was added after ending 
reaction, it filtered, the insoluble matter was removed, filtrate was washed with water, 
and it dried with sodium sulfate. A solvent is distilled out of this filtrate after desiccation, 
silica gel column refining (developing solvent n-hexane / toluene mixed solvent) of the 
******** reprecipitated and separated with THF and methanol is carried out 4 times, 
vacuum drying of the solid again reprecipitated and separated with THF and methanol is 
carried out, and they are 4, 4', and 4". - Tris [-N,N - bis(3-biphenyl)amino] 18 g of 
triphenylamine s were obtained. 

[0087]Among these, sublimation refining of the 2 g was carried out, and the vitrified 

transparent solid 1.8g was obtained. 

[0088] 

Mass analysis: m/e 1202 (M + ), 1203 (M+l + ) 

Infrared absorption spectrum: It is shown in drawing 4. 

^-NMR spectrum : it is shown in drawing 5. 

Differential scanning calorimetry (DSC) : Melting point It cannot observe. 106 ** glass 
transition temperature (DSC)[0089]The example 3> 4 of < composition, 4', 4" - Tris {-N 
- [The N-phenyl- N-3-tolyl (aminophenyl)] -It is N,N V to the reaction vessel of 200 ml of 
composition of a N phenylamino} triphenylamine (HIM23: illustration compound No. 
30). - Diphenyl- 1,4 - a 17.5 g phenylenediamine, 13 g of 3-iodotoluene, and activity 
copper powder. 0. 3 g, the potassium carbonate 50g, and 50 ml of decalins were taught, 
and it heated at the temperature of 200 ** of the oil bath among Ar atmosphere for 24 
hours. 100 ml of toluene was added after ending reaction, it filtered, the insoluble matter 
was removed, filtrate was washed with water, and it dried with sodium sulfate. A solvent 
is distilled out of this filtrate after desiccation, two-times silica gel column refining 
(developing solvent n-hexane / toluene mixed solvent) of this residue is earned out for 
residue after washing with acetone, and it is N,N V . - Diphenyl- N-3-Tolyl 1,4 - 20 g of 
phenylenediamine s were obtained. 

[0090]Subsequently, they are an 18.5 g 4,4',4"-triiodotriphenylamine and N,N V to a 200- 
ml reaction vessel. - Diphenyl- N-3-Tolyl 1,4 - 0.3 g, the potassium carbonate 26g, and 
50 ml of decalins are taught for a 13.8 g phenylenediamine and activity copper powder, It 
heated at the temperature of 200 ** of the oil bath among Ar atmosphere for 48 hours. 
100 ml of toluene was added after ending reaction, it filtered, the insoluble matter was 
removed, filtrate was washed with water, and it dried with sodium sulfate, distilling a 
solvent out of this filtrate after desiccation — residue — two times — carrying out silica gel 
column refining (developing solvent n-hexane / toluene mixed solvent) - 4, 4, and 4 - ' - 
tris {-N- [The N-phenyl- N-3-tolyl (aminophenyl)] -4.0 g of N phenylamino} 
triphenylamine s were obtained. 

[0091] Among these, sublimation refining of the 2 g was carried out, and the vitrified 

transparent solid 1.8g was obtained. 

[0092] 

Mass analysis: m/e 1289 (M + ), 1290 (M+l + ) 



Infrared absorption spectrum: It is shown in drawing 6 . 
'H-NMR spectrum : it is shown in drawing 7 . 
13 C-NMR spectrum : it is shown in drawing 8 . 

Differential scanning calorimetry (DSC): Melting point It cannot observe. Glass 
transition point 1 1 1 **[0093]The example 4> 4 of < composition, 4', 4" - Tris {-N - [The 
N-phenyl- N-4-tolyl (aminophenyl)] -It compounded like the example 1 of synthetic 
composition of a N phenylamino} triphenylamine (HIM24: illustration compound No. 
29). However, 4-iodotoluene was used instead of 3-iodotoluene. 
[0094] 

Mass analysis: m/e 1289 (M + ), 1290 (M+l + ) 
Infrared absorption spectrum: It is shown in drawing 9. 
^-NMR spectrum : it is shown in drawing 10 . 
13 C-NMR spectrum : it is shown in drawing 1 1 . 

Differential scanning calorimetry (DSC): Melting point It cannot observe. Glass 
transition point 118 **[0095]The glass substrate which has an ITO transparent electrode 
(anode) with a <Example 1> thickness of 100 nm, It cleaned ultrasonically using neutral 
detergent, acetone, and ethanol, and it pulled up out of boiling ethanol, dried, it fixed to 
the substrate holder of an evaporation apparatus after UV ozone wash, and decompressed 
to lxl0" 6 Torr. 

[0096]Subsequently, the compound 4,4',4"-tris(-N-(3-biphenyl)-N-phenylamino) 
triphenylamine (HIM21: illustration compound No. 1) of this invention was vapor- 
deposited in thickness of 50 nm with the evaporation rate of 2nm/sec, and it was 
considered as the hole injection layer. 

[0097]N,N,N V of the structure shown below and N v -tetrakis (-m- biphenyl) benzidine 
(TPD-105) were vapor-deposited in thickness of 20 nm with the evaporation rate of 
2nm/sec, and were made into the electron hole transporting bed. 
[0098] 
[Formula 4] 




(TPD) 



[0099]Subsequently, tris(8- quinolinolato) aluminum (A1Q3) of the structure shown 
below was vapor-deposited in thickness of 50 nm with the evaporation rate of 0.2nm/sec 
as an electron injection transporting bed and a luminous layer, with the reduced pressure 
state maintained. 
[0100] 
[Formula 5] 




[0101]MgAg (weight ratio 10:1) was vapor-deposited in thickness of 200 nm with the 
evaporation rate of 0.2nm/sec, it was considered as the negative pole, 100 nm of 
aluminum was vapor-deposited as a protective layer, with the reduced pressure state 
maintained, and the EL element was obtained. 

[01 02] When voltage is impressed to this EL element and current is sent, luminescence of 
the green (luminescence maximum wavelength lambdamax =520 nm and, and 
chromaticity coordinate x=0.31y=0.57) of 23800 cds / m 2 is checked by 14V-800 mA /, 
and cm 2 , This luminescence was stable in dry argon atmosphere for 10000 hours or more, 
there were no appearance and growth of a partial nonluminescent part — it was. The half- 
life of luminosity was 500hr (initial luminance 380cd/m 2 drive voltage rise 2. 5V) in the 
constant current drive drive of 10 mA / cm 2 . 

[01 03] When the element produced similarly was neglected to 85 500 hours 

after did not have raw in a light-emitting surface in unevenness. There were not 
generating and growth of a dark spot of 0. 1 mm or more. 

[0104]The element was produced like the example 1 of <Example 2> composition. 
However, HIM22 (illustration compound No. 19) was used instead of HIM21 (illustration 
compound No. 1). 

[01 05] When voltage is impressed to this EL element and current is sent, luminescence of 
the green (luminescence maximum wavelength lambdamax =520 nm and, and 
chromaticity coordinate x=0.31y=0.56) of 20480 cds / m 2 is checked by 14V-753 mA /, 
and cm 2 , This luminescence was stable in a dry nitrogen atmosphere for 10000 hours or 
more. There were no appearance and growth of a partial nonluminescent part. The half- 
life of luminosity was the first in the constant current drive drive of 10 mA / cm 2 500 hr 
(393cd/m 2 drive voltage rise 2. 0V). 

[0106]When the element produced similarly was neglected to 85 ** 500 hours 

after did not have raw in a light-emitting surface in unevenness. There were not 
generating and growth of the dark spot of 0.1 or more mm. 

[0107]The element was produced like the example 1 of <Example 3> composition. 
However, HIM23 (illustration compound No. 30) was used instead of HIM21 (illustration 
compound No. 1). 

[01 08] When voltage is impressed to this EL element and current is sent, luminescence of 
the green (luminescence maximum wavelength lambdamax =515nm and chromaticity 
coordinate x=0.3 y=0.57) of 19500 cds / m 2 is checked by 13V-553 mA /, and cm 2 , This 
luminescence was stable in a dry nitrogen atmosphere for 10000 hours or more. There 
were no appearance and growth of a partial nonluminescent part. The half-life of 
luminosity is the constant current drive drive of 10 mA / cm 2 , and is 500hr (340 cds / m 2 
drive voltage rise 2.0V), [0109]When the element produced similarly was neglected to 85 
** 500 hours after did not have raw in a light-emitting surface in unevenness. 

There were not generating and growth of the dark spot of 0.1 or more mm. 
[01 10]The element was produced like the example 1 of <Example 4> composition. 
However, HIM24 (illustration compound No. 29) was used instead of HIM21 (illustration 



compound No. 1). 

[Oil l]When voltage is impressed to this EL element and current is sent, luminescence of 
the green (luminescence maximum wavelength lambdamax =535 nm and, and 
chromaticity coordinate x=0.32y=0.56) of 21700 cds / m 2 is checked by 14V-753 mA /, 
and cm 2 , This luminescence was stable in a dry nitrogen atmosphere for 10000 hours or 
more. There were no appearance and growth of a partial nonluminescent part. The half- 
life of luminosity is the constant current drive drive of 10 mA / cm 2 , and is 500hr (388 
cds / m 2 drive voltage rise 2.0V), [01 12]When the element produced similarly was 
neglected to 85 ** 500 hours after did not have raw in a light-emitting surface in 

unevenness. There were not generating and growth of the dark spot of 0.1 or more mm. 
[01 13]The element was produced like <Example 5> example 1. However, 20 nm of 
interfaces of the above-mentioned electron hole transporting bed (TPD105), and electron 
injection transportation and a luminous layer (A1Q3) were mixed by vapor codeposition 
(mixture ratio 1:1). 

[0114]When voltage is impressed to this EL element and current is sent, luminescence of 
the green (luminescence maximum wavelength lambdamax =525nm and chromaticity 
coordinate x=0.3 y=0.56) of 21400 cds / m 2 is checked by 16V-980 mA /, and cm 2 , This 
luminescence was stable in a dry nitrogen atmosphere for 10,000 hours or more. There 
were no appearance and growth of a partial nonluminescent part. The half-life of 
luminosity was 30 and OOhr (330 cds / m 2 drive voltage rise 1.5V) in the constant current 
drive drive of 10 mA / cm 2 . 

[01 15]When the element created similarly was neglected to the 85 ** thermostat, 500 
hours after did not produce nonuniformity in a light-emitting surface. There were not 
generating and growth of a dark spot of 0.1 mm or more. 

[01 16]The element was produced like the example 1 of the comparative example 1> 
composition. However, it is 4,4',4" instead of HIM21. - The tris(-N~(3-methylphenyl) N- 
phenylamino) triphenylamine (MTDATA) was used. 

[01 17]When voltage was impressed to this EL element and current was sent, 
luminescence of the green (luminescence maximum wavelength lambdamax =520 nm 
and, and chromaticity coordinate x=0.32y=0.56) of 21700 cds / m 2 was checked by 13V- 
518 mA /, and cm 2 , the half-life of luminosity came out by the constant current drive 
drive of 10 mA / cm 2 500 hr (the initial luminance of 381 cds / m 2 , drive voltage rise 2. 
5V). 

[0118]When the element produced similarly was neglected to 85 ** unevenness 
was produced in the light-emitting surface in 10 hours. Generating and growth of the dark 
spot were remarkable. 

[01 19]The element was produced like the comparative example 2> example 1. 
However, copper-phthalocyanine nil was used by a thickness of 10 nm instead of HIM21. 
When voltage was impressed to this EL element and current was sent, luminescence of 
the green (luminescence maximum wavelength lambdamax =528 nm and, and 
chromaticity coordinate x=0.32y=0.57) of 21000 cds / m was checked by 14V-532 mA /, 
and cm 2 . The half-life of luminosity was checked till 200 hours, when 10 mA / cm 2 
carried out the constant current drive drive (the initial luminance of 381 cds / m 2 , drive 
voltage rise 3. 0V), but measurement of luminosity with it was completed, and was **** 
and **. [ intense growth of a dark spot and ] [ exact ] 

[0120]When the element produced similarly was neglected to 85 ** unevenness 



was produced in the light-emitting surface in 100 hours. Generating and growth of the 

dark spot were remarkable. 

[0121] 

[Effect of the Invention]As mentioned above, the organic EL device using the compound 
of this invention, The fall of luminosity is small, with high-intensity, reliability, such as 
high heat resistance, is high, offer of the optimal work function for a positive electrode or 
the organic materials to combine is attained [ the drive voltage rise at the time of the 
drive of an element, the fall of luminosity, leak of current, and an appearance and growth 
of a partial nonluminescent part are suppressed, ], and an element with high continuation 
luminescence reliability is obtained. 



[Translation done.] 



